Prolonged inhibition of cholesterol synthesis explains the efficacy of atorvastatin.
HMG-CoA reductase inhibitors or statins are effective in both the primary and secondary prevention of coronary heart disease, the extent of benefit being proportional to the reduction in low density lipoprotein (LDL) cholesterol achieved. Atorvastatin, a newly licensed compound, reportedly lowers LDL with greater efficacy than other statins. The mechanism of this action was, therefore, explored in twenty patients with refractory familial hypercholesterolemia who received in a single-blind sequence simvastatin 40 mg/day, placebo and atorvastatin 10 mg/day each for 4 weeks. At the end of the placebo period the effects of single 40-mg doses of simvastatin and atorvastatin on plasma levels and urinary excretion of mevalonic acid, indices of HMG-CoA reductase activity, were compared. Administration of atorvastatin 10 mg daily for 1 month lowered LDL cholesterol by 32.5%, compared with placebo (P = 0.0001), which was 4.5% less than the decrease after simvastatin 40 mg daily (P = 0.33). The area under the plasma curve and urinary mevalonic acid/ creatinine ratio were both significantly less during the 24 h after a single dose of atorvastatin 40 mg than after a single dose of simvastatin 40 mg (P < 0.01). These findings suggest that the greater efficacy of atorvastatin compared with simvastatin is due to more prolonged inhibition of HMG-CoA reductase, presumably reflecting longer residence of atorvastatin or its active metabolites in the liver.